One way of circumventing the functional tradeoffs on eye design [1, 2] is to have different eyes for different tasks. For example, jumping spiders (Salticidae), known for elaborate, visually guided courtship and predatory behavior [3] , view the same object simultaneously with two of their four pairs of eyes: the antero-lateral eyes (ALEs) and the principal eyes (reviewed in [2] ; Figure 1A ). The ALEs, with immobile lenses and retinas, wide fi elds of view, and hyperacute sensitivity to moving stimuli [4] , are structurally distinct from the principal eyes, which have the best spatial acuity known for terrestrial invertebrates and can discern fi ne details of stationary objects [5] . Behind the immobile corneal lenses of the principal eyes are miniature, boomerang-shaped retinas with correspondingly small fi elds of view ( Figure 1B ). The principal-eye visual fi elds are greatly expanded and overlap because of eye movements: these retinas are at the proximal ends of long, moveable tubes within the spider's cephalothorax [6] . By designing and using a specialized eyetracker, we tested whether principal-eye gaze direction is infl uenced by what the ALEs see. The principal eyes scanned stationary objects regardless of whether the ALEs were masked, but only when the ALEs were unmasked did the principal eyes smoothly track moving disks. The principal eyes, with high acuity but a narrow fi eld of view, can thus precisely target moving stimuli, but only with the guidance of the secondary eyes.
'Tracking' and 'scanning' refer to distinct principal-eye retinal movement patterns that Land [2, 6] identifi ed in 1969 by using a modifi ed ophthalmoscope that became the basis for our salticid-specifi c eyetracker [7] . Our eyetracker allows for accurately mapping the shifting salticid gaze on images it sees, similar to what is done in human-eyetracker research. By presenting stimuli from video recordings to tethered salticids (adult Phidippus audax females), we elicited two distinct types of principal-eye behavior. To ascertain profi ciency at tracking moving objects, we varied the size (3, 4 or 5° of a spider's fi eld of view subtended) and speed (2.77, 7.60, or 15.13 °/s) of the moving disks shown to spiders. Each disk appeared fi rst in the center of the screen, and after 10 s traversed back and forth across the screen for 1 min. In random order, the spider viewed all size and speed combinations while the ALEs were unmasked. Then, after we masked its ALEs, the same spider viewed the same stimuli in a new random order. To ascertain how salticids scan stationary visual objects situated in a standardized position in front of the principal-eye retinas, we let tethered spiders view a cricket silhouette and a black oval for 1 min while the ALEs were unmasked and then while masked. Pilot data showed that freely moving spiders readily attacked the cricket silhouette, but not the oval stimulus.
We video-recorded principal-eye retinal movement, then overlaid and aligned the retinal and stimulus videos and measured three dependent variables ( Figure 1C ) frame-by-frame. Each spider generated one mean value per stimulus for each masking condition. For the moving-disk experiment, we analyzed data for the fi rst complete pass of the stimulus across the spider's fi eld of view. We performed a MANOVA with all dependent variables included, then dissected the results with separate ANOVAs for each dependent variable. The independent variables were masking treatment, stimulus shape, stimulus order, and masking x stimulus shape interaction. For the still-image experiment, we included an additional dependent variable: time spent examining each stimulus. Multiple presentations to the same spider were accounted for by using spider identity as a random variable. We applied Bonferroni corrections for multiple tests.
The salticid's principal-eye retinas closely tracked moving disks when the ALEs were not masked (Video S1, Figure  1D , Figure S1 , Figure S2 ); irrespective of disk size and speed, they generally kept both 'elbows' (high-acuity regions) of the boomerang-shaped retinas aligned and close together over the disk. In contrast, when ALEs were masked, principaleye retinas generally appeared relaxed, although they occasionally moved briefl y when stimuli crossed directly in front of them (MANOVA, effect of masking, P < 0.001). Compared to unmasked spiders, retinas of masked spiders were signifi cantly further from the disk ( Figure  S1A ) and from one another ( Figure S1B ) and showed less torsion (P < 0.001 for each; Figure S1C ). Torsion increased with stimulus speed (P < 0.01); no other main effects were signifi cant. The interaction between masking and stimulus order was signifi cant in one case (P < 0.05): distance from stimulus increased with later stimulus presentations for unmasked spiders.
Masking did not simply suppress principal-eye activity because, irrespective of whether ALEs were masked or unmasked, salticids undertook well-organized scanning of stationary objects ( Figure 1E , Video S1): there was no signifi cant main effect of masking for any dependent variable. Salticids spent signifi cantly more time examining crickets than ovals (P < 0.05; Figure S1D ), and unmasked salticids examining the cricket exhibited more retinal torsion (P < 0.05). We conclude that, for locating and tracking moving objects, the high-acuity principal eyes rely on guidance from the ALEs, but ALE guidance is unnecessary for scanning.
Somewhat similar strategies occur in other arthropods. For example, divingbeetle larvae, like salticids, extend the visual fi eld of their tubular eyes [8] , but by pivoting their bodies instead of moving the eye tubes, and stomatopods deploy elaborate scanning routines with the high spatial-acuity zones of their stalked eyes directed toward visual targets [9] . The visual system perhaps most similar to the salticid is found in another spider, Cupiennius salei (Ctenidae). For this nocturnal spider, stimuli detected by a different set of secondary eyes elicit muscle activity in the principal eyes [10] , but these eyes do not exhibit the precision tracking, scanning, torsion, and the other intricate eye-behavior routines of salticids. The salticid's division of labor between two eye types, accompanied by integrated information use, is an elegant solution to the problem of how to carry out high-precision visual tasks under the constraints imposed by small body size.
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